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ABSTRACT
Aim: The aim of this research is to make a comparative 
interpretation of implant removals in the last 3½ years in the 
Department of Community Dentistry.
Materials and methods: In the last 3½ years, 27 patients’ 
46 implants were removed in the Department of Community 
Dentistry. The applied data were obtained by X-rays, medical 
charts, and patient management program, called FOGÁSZ, 
found in the Department of Community Dentistry. Data were 
evaluated with Microsoft Excel software.
Results: The average age was 63.7 years; 96.3% of the 
patients were aged 50 or over; 63.9% of the concerned indi-
viduals’ inserted implants were removed. Among maxilla and 
mandible, there are equal proportions of removed implant’s 
location partition; 22.7% of the patients lost their implants 
within 6 months from surgery. The removed implants were 
possessed 5.5 years long on average; 40.7% of the patients 
commanded fixed prosthesis-supported implant and teeth, and 
this was the most common prosthesis type. The prevalence of 
peri-implantitis around removed implants was 71.7%. Out of 
the partly edentulous patients, horizontal bone resorption was 
discernible in 47.6%; 15.2% of the removals were recommended 
because of inflammation before osseointegration.
Conclusion: Fixed prostheses anchored at the same time to 
tooth and implant may cause implant loss, because biomechani-
cal aspects of anchoring behave differently in the bone. Lack of 
peri-implantitis is a key factor in the success of implants. Peri o-
dontitis could also promote the development of peri-implantitis.
Clinical significance: Avoid planning prostheses anchored at 
the same time to tooth and implant. Sufficient oral hygiene is 
essential for the prevention of inflammation. Patients with peri-
odontitis should be cured of inflammation before implantation. 
Important factor for osseointegration is the inflammation-free 
healing.
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Fifty years ago, implantation was only a complementary 
treatment for traditional dental prosthesis. Since then, 
implantation-supported restorations have become an 
everyday practice in dentistry. When the clinical and 
anatomical factors are appropriate, each types of eden-
tulous patients are able to undergo prosthetic treatments. 
Several types of dental implants are developed and used 
in dentistry; however, this article will focus on endosse-
ous root-form implants which are the most frequently 
applied in dentistry today. According to statistics, the 
success rate of implantation is high; nevertheless, there 
are still considerable implant failures that might require 
implant removals. The aim of this retrospective study is 
to aid practicing dentists by giving a comparative assess-
ment of implant removals.
Literature shows that the success rate of implantation 
is within broad limits. According to certain authors, the 
survival proportion is about 90 to 99%.1-4 After implan-
tation procedure, different complications can occur. 
Complications can be cured by nonsurgical or surgical 
therapy. In case the elected approach is ineffective, the 
implant should be removed.5,6 Indications of implant 
removal can be divided into two main groups: early and 
late indications. In the first case, the implant removal 
happens before the osseointegration, and when the 
implant removal happens after the osseointegration, we 
define it as late indication.7
Early Indications
Implant removals’ early indications involve tissue injury 
caused by implant placement. Temporary or permanent 
sensory impairment may derive from injuries to nerve 
trunks during implant surgery. In the lower jaw, the 
inferior alveolar nerve injury might occur, provided the 
implant reaches the mandibular canal, or if it is collapsed. 
In these cases, the most common symptom is the torpid-
ity of the mandible. Nerve trunk injuries may be treated 
medically or surgically depending on the extent of the 
pathological alterations and the neurological symptoms 
reported by the patient.8,9 Along with nerve trunk inju-
ries, tooth near the implant could be damaged. Various 
therapies are available, tooth might be endodontically 
treated, extracted, or implant may be removed.10 In case of 
inadequate planning or procedure, the implant might be 
malpositioned, which may also effect implant removal.3,11 
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Appropriate imaging process, e.g., cone beam computed 
tomography, can aid the most ideal implant placement. 
Implant removal could be suggested if the primary stabi-
lity is inadequate. Too hard primary stability induces bone 
resorption around the implant; however, implants’ major 
amplitude micromovement caused by too low primary 
stability could inhibit osseointegration.12 Mention must be 
made of the inflammatory processes before the osseointe-
gration. Excessive temperature generation during surgical 
drilling and inefficiently controlled wound healing could 
result in inflammation in the surrounding bone.13
Late Indications
Four main groups of late indications are considered 
next. Biological indication includes peri-implantitis. 
Peri-implantitis has been defined as a localized lesion 
involving bone loss around an osseointegrated implant.14 
A study made in 2012 claims that the prevalence of peri-
implantitis has been reported to be in the order of 10% 
of implants and 20% of patients.15 Predisposing factors 
could be limited oral hygiene, smoking, systemic disease, 
poorly cleanable and overloaded prosthesis, history of 
peri-implantitis, soft tissue defects ,or poor-quality soft 
tissue at the area of implants.16 The treatment of peri-
implant infections comprises conservative (nonsurgical) 
and surgical approaches. Depending on the serious-
ness of peri-implant disease, implant removal might be 
required.17 Mechanical indications contain injury and 
fracture of the implant or the implants abutment. Most 
commonly, these conditions arise from implant overload-
ing (Fig. 1).18 Neither mechanical indications are absolute 
indications of implant removal; alternative therapeutic 
methods exist along frequent radiographic control.19 
Damaged implant might be kept in its place. Indications 
of implant removal concerning medical status are divided 
into several groups. Implant removal might be suggested 
surrounding maxillofacial tumors, according to the onco-
logic treatment. Implant removal might influence thera-
peutic success or decrease probability of side effects, e.g., 
osteonecrosis or serious inflammation.20,21 The removal 
may be recommended when the implant is considered to 
be a source of infection. The last class of late indications 
is physiological bone resorption. Bone resorption could 
be considered physiological if it is displayed up to 1.5 
mm during the first year after placement and there are 
no inflammatory symptoms. It is called initial marginal 
bone resorption.22,23 Although bone resorption slows 
down afterward, eventually, it could lead to esthetic or 
stability problems that may recommend implant removal.
Methods of Implant Removal
Removing by torque wrench and screwdriver may be suf-
ficient, supposing osseointegration is not accomplished. 
Simply we can twist the recently inserted implant out of 
its position.24 Removal can be done by dental forceps. This 
method demands more experienced surgeon, assuming 
that osseointegration is completed. For as much as the 
connection between the bone and the implant is ankylotic, 
exerting inadequate forces during removal might generate 
implant fracture or significant bone loss.25 Dental implants 
could be removed with conventional surgical drills or 
trephan drills (Fig. 2). These methods are applicable in 
osseointegrated cases, but their utilization in implant 
fracture during surgery might be avoided.26 Mention 
must be made that the aforesaid techniques result in sig-
nificant bone loss and has financial implications (Fig. 3). 
Bone damage could be reduced by using piezoelectric 
surgical preparation.27 Special implant removal screws 
gain ground increasingly, because implant removal could 
take place without jeopardizing the surrounding bone or 
neighboring structures. The method is based on ruptur-
ing the connection between bone and implant, which is 
Fig. 1: Trauma caused by implant fracture after 
osseointegration
Fig. 2: Implant removal in mandible by trephan drill (from Dr 
Béla Czinkóczky’s cases)
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reached by enough force in a counter clockwise direc-
tion.28 Of course, all procedures could be combined with 
each other, in favor of the most suitable result.
On account of the actuality of the present argument, 
the Department of Community Dentistry’s workgroup 
proposed the investigation of implant removals. The aim 
of this research is to make a comparative interpretation 
of implant removals in the last 3½ years in the depart-
ment. Our research implies the distribution of age and 
gender of the examined population, location of inserted 
and removed implant in the jaws, elapsed time between 
implantation and removal, the types of prostheses 
anchored by removed dental implants, and complications 
occurring with removed implants.
MATERIALS AND METHODS
In the last 3½ years, 27 patients’ (17 women and 10 men) 
46 implants were removed in the Department of Com-
munity Dentistry; 84.1% of removed implants were 
not inserted in the department. The applied data were 
obtained by X-rays, medical charts, and patient manage-
ment program, called FOGÁSZ, found in the Department 




Average age of the examined population was 63.7 years 
(deviation is 9.0 years). Significant difference was not reg-
istered among women’s and men’s average age. Female’s 
average age was 62.4 years (deviation is 5.6 years), whereas 
that of males was 66.0 years (deviation is 12.6 years); 96.3% 
of the patients were aged 50 or over; 29.6% were 51 to 
60 years old, 51.9% were between 61 and 70 years, 14.7% 
were aged 71 to 80; and only 3.4% were in age group 
31 to 40.
Implant Position in the Jaws
An analysis of the inserted and removed implants loca-
tions within the jaws was made, considering laterality. 
Totally 72 implants were placed on patients who got 
through implant removal, on average 2.6 implants (devia-
tion is 1.8) per participant. Inserted implants’ percentage 
repartition on the left side: 8.3% were in the maxillary 
front region, 15.3% were in the maxillary premolar region, 
4.2% were in the maxillary molar region, 8.3% were in the 
mandibular front region, 9.7% were in the mandibular 
premolar region, and 8.3% were in the mandibular molar 
region. Inserted implants’ percentage repartition on the 
right side: 6.9% were in the maxillary front region, 9.7% 
were in the maxillary premolar region, 2.8% were in the 
maxillary molar region, 9.7% were in the mandibular 
front region, 6.9% were in the mandibular premolar 
region, and 9.7% were in the mandibular molar region 
(Fig. 4A). About 63.9% of the concerned individuals’ 
inserted implants were removed, counts 46 implants; 1.6 
implants (deviation is 1.5) were removed per individual. 
From the removed implants, on the left side 8.7% were in 
the maxillary front region, 19.6% were in the maxillary 
premolar region, 2.2% were in the maxillary molar region, 
4.3% were in the mandibular front region, 15.2% were in 
the mandibular premolar region, and 10.9% were in the 
mandibular molar region. On the right side, 10.9% of the 
removed implants were in the maxillary front region, 
6.5% were in the maxillary premolar region, 2.2% were 
in the maxillary molar region, 8.7% were in the mandibu-
lar front region, 4.3% were in the mandibular premolar 
region, and 6.5% were in the mandibular molar region 
(Fig. 4B). Among maxilla and mandible, there are equal 
proportions of removed implant’s location partition.
Implant Survival Time
Data about removed implant lifetime were available in 
20 cases; 22.7% of the patients lost their implants within 
6 months from surgery, earlier than the end of implant’s 
osseointegration. Out of 22.7%, 9.1% had to be removed 
immediately after implantation; 9.1% of the examined 
population went through the explantation of the implants 
1st year, 4.5% in the 3rd, 4.5% in the 4th, 9.1% in the 6th, 
4.5% in the 7th, 4.5% in the 9th, 18.2% in the 10th, 4.5% 
in the 11th, and 4.5% after the 11th year (Graph 1). The 
removed implants were possessed 5.5 years (deviation is 
4.4 years) long on average.
Types of Prostheses anchored by  
removed Dental Implants
This research extends to observe the distribution of the 
prostheses types anchored by removed implants; 40.7% 
of the patients commanded fixed prosthesis-supported 
Fig. 3: Bone loss during trephan drill
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implant and teeth, 29.6% wore bridges anchored by dental 
implants, 18.5% wore full denture, and 11.1% wore dental 
crown (Graph 2).
Complications concerning removed Implants
The prevalence of peri-implantitis around removed 
implants was 71.7%; 22.2% of the population was fully 
edentulous. Out of the remaining patients, horizontal 
bone resorption was discernible in 47.6%, and over and 
above vertical bone defect was detectible in 14.3%; 15.2% 
of the removals were recommended because of inflamma-
tion before osseointegration would have occurred. Only 
in two cases were found malpositioned implants; 2 of 46 
removed implants were explanted through mechanical 
indications (Graph 3).
DISCUSSION
Over the age of 50, the prevalence of diabetes mellitus 
type II, cardiovascular diseases, and tumorous diseases 
is rising.29-31 Such morbidity weakens the resistance of 
the human body against bacteria and reduces the blood 
supply in different tissues, and thus, they might influ-
ence the undisturbed wound healing and the implant 
ossification. Accordingly, these common illnesses could 
be etiological factors in implant loss. According to a Hun-
garian study, the incidence of tooth loss is significantly 
growing over the age of 45.32 In parallel, the incidence 
of tooth loss, the rate of prosthesis is also in a tendency 
Figs 4A and B: (A) Inserted implants’ percentage repartition in the jaws. (B) Removed implants’ percentage repartition in the jaws
Graph 1: Implants’ survival time
Graph 2:  Distribution of the prostheses types anchored by 
removed implants
A B
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to increase.33 The implantation-supported prostheses 
are gaining ground in everyday dental practice. We can 
conclude that with traditional dentures, the prevalence 
of dentures on implants is also increasing in the older 
age group. Consequently, inference might be deducted, 
that the frequent implantation in elder population may 
also heighten the implant removals over the age of 50. In 
our opinion, the 95% incidence of people over 50 in the 
examined population cannot be explained with only the 
higher prevalence of systematic diseases.
Observation can be made into the location of inserted 
and removed implants. Similarity can be established 
regarding the location of inserted and removed implants 
in identical regions, both in maxilla and in mandible. 
Notable difference is perceived between the left and the 
right side in maxillary premolar, in mandibular premo-
lar and molar regions about removed implant’s location. 
Further investigations and the number of cases need to be 
extended to determine the exact cause of the significant 
deviation measured in the different side regions. The 
fact that in the population there is a greater number of 
right-handers may cause a difference. Dissimilar simpli-
fied oral hygiene index (OHI-S) and decayed, missing, 
filled values were estimated in the right- and left-handed 
patients, which means that patients’ laterality could 
influence the quality of oral hygiene and the extent of 
plaque accumulation around the implants.34 Removals 
in maxilla and in mandible were of equal proportions. It 
should be noted that in large-scale studies, the proportion 
of placement of inserted implants does not match with 
sudden results.1 Several studies have also investigated 
how structural differences between the two jaws affect 
the success of implantation. In our case, conclusion cannot 
be drawn that the blood supply and structural differences 
in the maxillary and mandible affect the survival of the 
implants.35,36 Further studies are needed to determine 
this inference.
Concerning the lifetime of removed implants, we can 
observe that there are three maxima in the time axis. 
The first spike is located in the first year of implanta-
tion. In these cases, implants were removed due to early 
indications. The second spike could be detected in 5 to 
6 years. Among patients who belonged to this group, 
hard-to-clean prosthesis had been habitual, and except for 
a patient, everybody had a fixed denture with anchored 
teeth and implants. It is assumed that peri-implantitis 
due to inappropriate design and construction of the 
prosthesis has increased the number of more frequently 
happening implant removals. The last spike appears in 
the time axis around 10 years. In these cases, almost all 
types of prosthetics have occurred. The additive effects 
of low-risk etiologic factors involved in the formation 
of peri-implantitis might reach inflammation and bone 
resorption at 10 years that may indicate implant removal.
In the examined population, fixed prostheses 
anchored at the same time on implant and natural teeth 
were the most common type of prostheses anchored 
removed implants. Along with designing an implant-
supported prosthesis, the biomechanical properties of 
natural teeth, implants, and anchored dentures must 
be taken into account. Natural tooth provides a flexible 
connection with bone by periodontal ligaments, so fixed 
prosthesis on the tooth may have micromovements.25 The 
connection among implants and bone is rigid and anky-
lotic, as there are no periodontal ligaments between them. 
In the case of implant-supported prosthesis, no or only 
very slight micromovements are observed. Micromove-
ments generated by natural tooth are also transmitted to 
implants, assuming that the two types of anchoring are 
connected. Micromovement forces can weaken implant–
bone relationship over time, helping penetration and 
adhesion of pathogens around the implant, thereby pro-
moting the formation of peri-implantitis.37,38 The second 
most common type of prosthesis was fixed prosthesis 
Graph 3:  Complications concerning removed implants
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anchored on implant. In many cases, the inappropriate 
design of prosthesis led to increased accumulation of 
dental plaque, which can provoke the formation of peri-
implant inflammation, thus contributing to the loss of 
the implant14,39 (Fig. 5).
In nearly three-quarters of the removed implants, 
peri-implantitis was observed. High prevalence rates 
point to the fact that peri-implantal inflammation is one 
of the most important factors for losing implants (Fig. 6). 
The presence of certain etiologic factors contributes to 
the development of peri-implantitis, such as insuffi-
cient oral hygiene, smoking, inadequate loading of the 
implant, various systemic diseases, and inadequately 
designed or completed dentures.16 Periodontitis could 
also promote the development of peri-implantitis. In 
patients suffering from periodontitis, the incidence of 
peri-implantitis is six times greater, due to the fact that 
the anaerobic bacterial flora around sore implants and 
periodontally affected tooth are largely identical.40,41 
Horizontal bone resorption can be observed in 47.6% of 
patients who have been with tooth and implant removal 
in the last 3½ years in the Department of Community 
Dentistry. This confirms the assumption that there is a 
correlation between periodontal status and survival of 
implants; 15.2% of the removed implants were explanted 
due to inflammatory reactions previous to osseointegra-
tion. In these cases, the healing process might have been 
affected by traumatic surgical care, disturbed implant 
healing, dehiscence due to inadequate wound care, and 
inadequate oral hygiene.42
CONCLUSION
Based on our results, our conclusions were deducted:
•	 Avoid	planning	fixed	prostheses	anchored	at	the	same	
time to tooth and implant, because biomechanical 
aspects of anchoring of natural tooth and implants 
behave differently in the bone.
•	 In	cases	of	 implant-supported	fixed	prostheses,	 the	
aim is to give properly cleanable prostheses and to 
help create the patient’s correct oral hygiene habits.
•	 Prevention	of	peri-implantitis	 is	a	key	factor	 in	 the	
success of implants. In each case, we should try to 
minimize the presence of factors promoting the 
development of the disease. Sufficient oral hygiene 
is essential for the prevention of inflammation, the 
chances of which can be reduced by frequent controls.
•	 Patients	with	periodontitis	should	be	cured	of	inflam-
mation before implantation. Thus, we can reduce the 
chance of periodontal anaerobic flora adhesion around 
the implant causing inflammation.
•	 An	essential	factor	for	osseointegration	is	inflamma-
tion-free healing. We can choose our best-controlled 
wound-healing technique for our patients, as we 
can best reduce the progression of inflammatory 
processes.
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